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Description

Background of the Invention

[0001] This invention relates generally to orthodontic
devices and, in particular, to an improved pivot casing
for a fixed mandibular arch and maxillary arch expanders
which are connected together to allow for forward pos-
turing of the mandible on closure.
[0002] Orthodontists treating children often need to
gain space in a child’s mouth for unerupted mandibular
incisors and to increase intercanine distance for narrow
archforms, as well as to distilize mandibular first molars
so that a total increase of archlength is available in the
lower dental arch from first molar to first molar. Further-
more, the orthodontist may want to expand the palate
correspondingly.
[0003] Mandibular and maxillary arch expanders are
known in the art to expand and lengthen the mandibular
and maxillary archlengths. The use of such arch expand-
ers help avoid the need for tooth extraction of permanent
teeth due to overcrowding. However, such mandibular
arch expanders are rather bulky in design, impede
tongue mobility, are uncomfortable to wear, and interfere
with good oral hygiene. The devices must be substantial
in design to resist torquing or leverage mechanics during
chewing.
[0004] To facilitate corresponding enlargement of the
maxillary and mandibular arches, telescoping mecha-
nisms have been employed which encourage forward
repositioning of the lower jaw as the patient closes into
occlusion. Such devices are commonly referred to as
Herbst appliances. Current Herbst appliances include a
hollow tube and a rod which is telescopically received in
the tube. The tube is connected to the maxillary arch
expander and the rod is connected to the mandibular
arch expander. Generally, the tube and rod are connect-
ed to a band or stainless steel crown by a pivoting con-
nection. The pivot generally comprises a base casing
which is soldered or welded to the band or crown and a
screw that is inserted through an eye formed on the end
of the hollow tube or rod. The screw threadedly engages
the base casing and tightened, leaving enough clearance
for the eye to pivot about the screw. Often the orthodontist
uses an arch wire connected between the two ends of
the arch expander. In the past, to accommodate the arch
wire, the orthodontist or technician first must attach a
rectangular wire tube to the band or crown and then at-
tach the base case on top of the rectangular tube. This
arrangement has a relatively high profile caused by the
stacking of the rectangular tube and base casing along
with the increased solder mass. US 5 645 422 discloses
an orthodontic appliance according to the preamble of
claim 1. US 5 378 147 discloses an apparatus for the
forward displacement of the lower jow as specified in the
preamble of claim 9. US 5 632 618 discloses a known
apparatus for the treatment of overbite.

Brief Summary of the Invention

[0005] It is a primary object of the present inveniton to
provide a dental appliance including a Herbst-type man-
dibular expander.
[0006] It is an object of the present invention to provide
an improved pivotal mounting boss that can accommo-
date an arch wire for a mandibular expander.
[0007] Another object is to provide such an improved
pivotal mounting boss that is integral and does not require
the use of a separate arch wire tube.
[0008] Still another object of the invention is to provide
a pivotal mounting boss that allows for low profile solder-
ing or welding.
[0009] Yet another object of the invention is to provide
pivotal mounting boss that can accommodate an arch
wire for a mandibular expander that is more comfortable
for the patient.
[0010] Another object of the invention is to provide piv-
otal mounting boss that can accommodate an arch wire
for a mandibular expander that can have a pretorqued
and preangulated arch wire opening in the base casing
that assists in root angulation when the arch wire is in-
serted.
[0011] Another object of the invention is to provide piv-
otal mounting boss that can accommodate an arch wire
for a mandibular expander that is easy to manufacture,
efficient to install, and well suited for its intended purpos-
es.
[0012] These and other objects will become apparent
to those skilled in the art upon a review of the following
disclosure and accompanying drawings. According to a
first aspect of the present invention, there is provided an
orthodontic appliance as claimed in claim 1. According
to a second aspect of the present invention, there is pro-
vided an extendable connector as claimed in claim 9.

Brief Description of the Several Views of the Drawings

[0013]

FIG. 1 is a perspective view of a mandibular arch
expander and maxillary arch expander which are
shown mounted in a mold and connected by a tele-
scoping assembly of the present invention;
FIG. 1A is a bottom plan view of the maxillary arch
expander mounted in the mold with the telescoping
assembly mounted thereto;
FIG. 1B is a top plan view of the mandibular arch
expander mounted in the mold with the telescoping
assembly mounted thereto;
FIG. 1C is a top plan view similar to that of FIG. 1B,
but with an alternative mandibular arch expander;
FIG. 1D is a top plan view of a mandibular molar
space closer which can be used with the telescoping
assembly of the present invention;
FIG. 2 is a side elevational view of the telescoping
assembly, partially in cross-section;
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FIG. 3 is a front plan view of the telescoping assem-
bly;
FIG. 4 is a side elevational view of a rod of the tele-
scoping assembly;
FIG. 5 is a front elevational view of the rod;
FIG. 6 is a side elevational view of a posterior tube
of the telescoping assembly;
FIG. 7 is a rear elevational view of the posterior tube;
FIG. 8 is a side elevational view of an anterior tube
of the telescoping assembly;
FIG. 9 is a front end elevational view of the anterior
tube;
FIG. 10 is a back end elevational view of the anterior
tube;
FIG. 11 is an exploded view of a prior art pivotal
mounting boss assembly and an orthodontic band
with a rectangular tube interposed to accommodate
an arch wire;
FIG. 12 is a perspective view of the prior art pivotal
mounting boss assembly of FIG. 11 attached to an
orthodontic band with a rectangular tube interposed
to accommodate an arch wire; and
FIG. 13 is a perspective view of the improved pivotal
mounting boss assembly of the present invention at-
tached to an orthodontic band.

[0014] Corresponding reference numerals will be used
throughout the several figures of the drawings.

Detailed Description of the Invention

[0015] The following detailed description illustrates the
invention by way of example and not by way of limitation.
This description will clearly enable one skilled in the art
to make and use the invention, and describes adapta-
tions, and variations of the invention, including what I
presently believe is the best mode of carrying out the
invention.
[0016] Turning initially to FIGS 1-1B, an orthodontic
appliance 1 of the present invention is shown mounted
in a mold M of a mouth. Although the appliance 1 is shown
mounted in a mold, it will be appreciated that it is designed
for use in a human mouth to increase the size of a child’s
mouth so that the child’s permanent teeth will not be
crowded when they erupt. This will reduce the need for
extractions of permanent teeth. The appliance 1 includes
a mandibular arch expander 3, a maxillary arch expander
5, and a pair of telescoping assemblies 7 which extend
between and connect the mandibular and maxillary arch
expanders 3 and 5, as described below.
[0017] The mandibular and maxillary arch expanders
3 and 5 are substantially the same as the arch expanders
set forth in my above noted U.S. Patent No. 5,645,422.
The mandibular arch expander 3 (FIG. 1B) has a pair of
spaced apart forward orthodontic bands 13 which are
adapted to attach to the mandibular first primary molars.
Bands 13 each have a boss 15 positioned on the lingual
side of the bands and a boss 17 positioned on the buccal

side of the bands. The buccal bosses 17 are adapted to
receive screws 19 to connect the telescoping assemblies
7 to the mandibular arch expander 3, as will be discussed
below. The respective bosses 15 and 17 are integrally
formed on the respective bands to provide a substantial
metallic body for the attachment of other elements to be
described hereinafter. The improved pivotal mounting
boss which can accommodate an arch wire, which is the
subject matter of this invention, will be described in great-
er detail below.
[0018] The bands 13 are interconnected by an expan-
sion complex 21. The expansion complex 21 has a pair
of metal blocks 23. The blocks 23 each have three bores
25, 26, and 27 formed laterally therethrough. The bores
25, 26, and 27 of the two blocks 23 are in substantial
horizontal alignment. Aligning pins 29 extend through the
outer bores 25 and 27. The respective aligning pins 29
are slightly undersized relative to the respective bores
25 and 27 so that the blocks 23 will slide relative to the
pins 29. The middle bores 26 are threaded and receive
a threaded screw 33. There is at least one hole 35 formed
through the middle of screw 33 between the oppositely
threaded ends. The hole 35 accommodates the insertion
of a small tool to turn screw 33. It will be appreciated that
threaded screw 33 has oppositely threaded ends. There-
fore, when screw 33 is rotated in one direction, the blocks
23 are moved away from each other and when screw 33
is rotated in the opposite direction, the blocks 23 are
drawn toward each other. The blocks 23 slide on the
aligning pins 29 and the aligning pins serve to stabilize
the expansion screw complex.
[0019] The blocks 23 are mounted to the lingual boss-
es 15 by curved arms 35 which extend between the boss-
es 15 and the block 23. The curved arms 35 can be of
any appropriate length and curvature to suitably engage
the patient’s teeth. The mold M is made following con-
ventional procedures and the arms 35 are fabricated to
be the appropriate length and curvature. The arms 35
then are soldered to the appropriate boss 15 and to the
expansion screw complex 21.
[0020] A rod 37 extends rearwardly from each of the
lingual bosses 15. The rod 37 can be a small hollow tube,
to reduce weight, or can be a solid rod. A stated above,
the exact position on the respective bosses 15 where the
rods 37 are attached and the angle at which the rod 37
extends from the bosses 15 depends upon the patient
and the patient’s needs. It will be appreciated that arms
35 and rods 37 can be one integral piece appropriately
bent to form the arm and the rod or the arm and rod can
be separate pieces.
[0021] The mandibular arch expander 3 also has a pair
of spaced apart rear orthodontic bands 41. The bands
41 generally are molar bands and, in use, are attached
to the permanent first molars. Each band 41 has an in-
tegral boss 43 positioned on the lingual side of the bands.
A hollow tube 45 extends forwardly from each boss 43.
The hollow tubes 45 have an internal bore sized to ac-
commodate the sliding insertion of the rods 37, as will be
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explained in detail below.
[0022] A pair of short wires 47 extend perpendicularly
from the tubes 45. The respective short wires 45 extend
buccally and serve as occlusal rests and are soldered on
the respective tubes at a position corresponding to the
lingual occlusal groove of the deciduous second molars
bilaterally to provide extra support and stability to the
tubes.
[0023] The forward pair of orthodontic bands 13 are
connected to the rear pair of orthodontic bands 41 to
promote molar distalization and added archlength devel-
opment by a pair of spring-loaded rod and tube assem-
blies. Rods 37 are slidingly engaged in tubes 45. Coil
springs 49 are positioned around rod 37 and fixed be-
tween bosses 15 and the end of the tube 45. The coil
springs 49 are sized so they abut the ends of the tubes
45 and do not slide over the tubes 45. The respective
coil springs 49, therefore, urge the forward bands 13
away from the rear bands 41 to increase palate length.
[0024] The coil springs 49 have a preset tension. The
preset tension of the spring is selected by the orthodontist
to effect the appropriate mesial distal archlength devel-
opment in the bicuspid area.
[0025] An alternative embodiment of the mandibular
arch expander 3’ of the present invention is shown in
FIG. 1C. The mandibular arch expander 3’ is substantially
identical to the mandibular arch expander 3 shown in
FIG. 1B. It varies, however, in the construction of the
expansion complex 21’. The arch expander 3’ includes
spaced apart forward orthodontic bands 13’ having lin-
gual bosses 15’. The expansion complex 21’ includes a
hollow tube 61 extending from one boss 15’ and a rod
63 extending from the other boss 15’. The angles at which
the tube 61 and rod 63 extend from the respective bosses
depends upon the shape of the patient’s mouth. The rod
63 is slidingly engaged in the tube 61. A coil spring 65 is
journaled around the rod 63 and fixed between the boss
15’ and the end of the tube 61. The spring 65 is sized to
engage the end of the tube 61 and not slip over the tube
61. Therefore, the spring 65 urges the forward bands 13’
away from each other. The spring 65 has a predeter-
mined force to be delivered between the molars to widen
the anterior canine width.
[0026] The maxillary palatal expander 5 (FIG. 1A) has
a pair of spaced apart forward orthodontic bands 71
which are adapted to attach to the maxillary molars. The
each band 71 has a boss 73 positioned on the lingual
side of the bands. The respective bosses are integrally
formed on the respective bands. There is an integral
curved member or hook 75 extending inwardly or lingual-
ly from the bosses 73.
[0027] A pair of spaced apart rear orthodontic bands
77 are positioned rearwardly of the forward bands 71.
The bands 77 each have an integral lingual boss 79 and
an integral buccal boss 81. The lingual bosses 79 have
an integral curved member or hook 83. The buccal boss-
es 81 each have a screw hole to revive a screw 85 to
connect the telescoping tube assemblies 7 to the maxil-

lary arch expander 5.
[0028] The forward orthodontic bands 71 are connect-
ed to the rear orthodontic bands 77 by a rod 87. Further-
more, the hooks 75 and 83 are embedded in plastic plates
89 and 90. The respective plastic plates are molded to
fit the patient’s palate. Each plate, with the associated
forward and rearward bands, comprises half of the ex-
pander 5. The halves of the expander 5 are biased away
from each other to widen the maxillary arch. There is a
substantially U-shaped rod 91 imbedded in plate 90. The
rod 91 has legs which extend out from, and at substan-
tially right angles to, the plastic plate 90. Coil springs 96
and 97 are journaled around legs, respectively. A pair of
short tube 99 are embedded in the plate 89. The tubes
99 extend out of the palate plate 89 at substantially right
angles to the palate plate. The tubes 99 are on comple-
mentary alignment with the legs of the U-shaped rod 91
and are slightly oversized so that the legs can slide into
the tubes. The springs 96 and 97 abut the ends of the
tubes 99 and exert tension force to urge the halves of
the appliance apart. The appropriate tension can be ex-
erted by selecting springs with the appropriate tension.
[0029] To facilitate transverse development of the low-
er jaw relative to the upper jaw, the maxillary and man-
dibular arch expanders are interconnected by the tele-
scoping Herbst-type assemblies 7, which are shown in
detail in FIGS. 2-9. The two assemblies are identical and
include a posterior tube 101, an anterior tube 103, and
a rod 105 which extends through the two tubes 101 and
103. The posterior tube 101 includes a hollow body 107
which is open at both its front and back ends. The body
107 has an outer diameter which is substantially constant
between its front and back ends. The back end 109 is
externally threaded, as at 111. An arm 113 extends up-
wardly from the tube’s body 107 at the front 115 of the
body. The arm 113 has an eyelet 117 at its free end, the
eyelet having a hole 119 therein. Intermediate its front
and back ends, the posterior tube 101 includes a plurality
of tick marks 121 which are used to indicate the amount
of advancement of the anterior tube 103 over the poste-
rior tube 101, as will be described below. The tick marks
121 are preferably separated by about one-millimeter.
[0030] The anterior tube 103 includes a hollow body
123 defining a bore 125 therethrough. The tube 103 is
open at both its back and front ends 127 and 129, re-
spectively. The front end 127 of the tube tapers inwardly,
as at 131 such that the very front of the tube 103 has a
smaller outer diameter than the rest of the tube’s body
123. As seen in FIGS. 8 and 10, the body 123 also tapers
slightly from the back of the surface 131 to the back 129
of the body 123. The tube 123 is internally threaded at
its front end, as at 133. The diameter of the bore 125 is
slightly greater than the outer diameter of the anterior
tube 101, and the threads 111 and 133 of the tubes 101
and 103, respectively, are machined or otherwise formed
so that they will mate. Thus, the anterior and posterior
tubes 103 and 101 are threadedly connected together.
Notches or holes 135 are formed on the exterior of the
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anterior tube body 123. The notches 125 are adapted to
receive a tool having a correspondingly shaped head.
The tool can be used to rotate the posterior tube 103
relative to the anterior tube 101 when the appliance 1 is
mounted in a patient’s mouth.
[0031] The rod 105 is a generally straight rod. It has a
generally constant diameter slightly smaller than the in-
ner diameter of the posterior tube 101, so that it may slide
relative to the tube 101. At its back end, the rod 105 has
an eyelet 141 having a hole 143.
[0032] A mandibular molar space closer 201 is shown
in FIG. 1D. As can be seen, it is similar to the mandibular
arch expander of FIG. 1C. The molar space closer 201
has a pair of spaced apart forward orthodontic bands 213
which are adapted to attach to the mandibular first pri-
mary molars. The bands 213 each have a boss 215 po-
sitioned on the lingual side of the bands and a boss 217
positioned on the buccal side of the bands. The buccal
bosses 217 are adapted to receive screws 219 to connect
the telescoping assemblies 7 to the mandibular arch ex-
pander 3. The respective bosses 215 and 217 are inte-
grally formed on the respective bands to provide a sub-
stantial metallic body for the attachment of other ele-
ments to be described hereinafter. A hook 218 extends
from the buccal boss 217 and points forwardly, toward
the front of the patients mouth.
[0033] The bands 213 are interconnected by an ex-
pansion complex 221. The expansion complex 221 which
is identical to the expansion complex 21’ of the mandib-
ular arch expander 3’.
[0034] A rod 237 extends rearwardly from each of the
lingual bosses 217. The rod 237 can be a small hollow
tube, to reduce weight, or can be a solid rod. A stated
above, the exact position on the respective bosses 217
where the rods 237 are attached and the angle at which
the rod 237 extends from the bosses 217 depends upon
the patient and the patient’s needs.
[0035] The mandibular molar space close 201 also has
a pair of spaced apart rear orthodontic bands 241. The
bands 241 generally are molar bands and, in use, are
attached to the permanent first molars. Each band 241
has an integral boss 243 positioned on the lingual side
of the bands. A hollow tube 245 extends along the lingual
side of the band and through the boss 243. The hollow
tubes 245 have an internal bore sized to accommodate
the sliding insertion of the rods 237. The rods 237 sized
such that they will pass through the tubes 245 to extend
beyond the rear of the tubes 245.
[0036] The forward pair of orthodontic bands 213 are
connected to the rear pair of orthodontic bands 241 to
reduce the spacing between molars using a pair of spring-
loaded rod and tube assemblies. Rods 237 are slidingly
engaged in tubes 245, as noted. Coil springs 249 are
connected to the rod 237 behind the rear molar band 241
and to the hooks 217. As seen, in this position, the springs
249 are in an expanded state. The respective coil springs
249, therefore, pull the bands 213 and 241 towards each
other to decrease the spacing between molars. The coil

springs 249 have a preset tension. The preset tension of
the spring is selected by the orthodontist to effect the
appropriate mesial distal archlength development in the
bicuspid area.
[0037] The telescoping tube assemblies 7 are assem-
bled by threadedly connecting the anterior and posterior
tubes 103 and 101 and sliding the rod 105 into the tube
assembly. The rod 105 is slid into the tube assembly such
that its eyelet 141 will be at the opposite end of the as-
sembly from the anterior tube eyelet 117.
[0038] As best seen in FIG. 1, the tube assemblies 7
extend between the forward bands 13 on the mandibular
arch expander 3 and the rear bands 77 on the maxillary
arch expander 5. The screws 85 of the maxillary arch
expander pass through the eyelet’s 117 of the posterior
tubes 101 to pivotally connect the tube assembly to the
maxillary arch expander. Similarly, the screws 19 of the
mandibular arch expander 3 pass through the eyelets
141 of the rod 105 to connect the assembly 7 to the man-
dibular arch expander 3.
[0039] When initially inserted in a patient’s mouth, the
telescoping tube assemblies 7 are sized such that the
back end 129 of the anterior tube 103 is in contact with
the eyelet 141 of the rod 105 when the patient’s mouth
is shut. This will apply a forwardly directed pressure on
the mandible. Thus, with all three components (i.e., the
mandibular and maxillary arch expanders 3 and 5, and
the telescoping tube assemblies 7 and 8) installed in a
patient’s mount, the appliance 1 will allow for transverse
development, archlength development, palatal expan-
sion and mandibular advancement, simultaneously with-
out requiring patient compliance.
[0040] By rotating the tube 103 in one direction, the
tube 103 will advance over the tube 101, to shorten the
overall length of the tube assembly 7. Conversely, by
rotating the tube 103 in a second direction, the tube 103
will be retracted relative to the anterior tube, to increase
the overall length of the tube assembly. The extent of the
movement of the tubes 101 and 103 relative to each other
is measured by the tick marks 121. The interior threads
33 of the tube 103 and the tick marks 121 of the tube 101
are positioned on their respective tubes, such that when
the tube 101 is threaded into the tube 103, the tick marks
121 will be exposed. By rotating the two tubes relative to
each other, the number of tick marks exposed increases
or decreases, depending on the direction of rotation, to
indicate how far the tube assembly has been lengthened
or shortened by the rotation of the tubes relative to each
other. Thus, by reading the number of tick marks ex-
posed, the practitioner can determine the amount of ad-
vancement that has occurred, as well as the overall
length of the assembly 7.
[0041] A prior art mounting boss assembly gerry-
rigged to accommodate an arch wire W is shown in detail
in FIGS. 11 and 12 and indicated generally by reference
numeral 275 shown in use with an orthodontic band 276.
It will be appreciated that assembly 275 is described as
attached to an orthodontic band but can be attached to
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a stainless steel crown as well Assembly 275 functions
as the above described bosses attached to the orthodon-
tic bands. However, assembly 275 is modified to allow
the attachment of arch wires. The prior art assembly 275
includes a short segment of square tubing 277 which is
attached to the band 276 by soldering S1, for example.
The square tubing is position on the orthodontic band for
the attachment of an arch wire W, if needed. A mounting
boss 278 including a base casing 280 and a screw 282
is then soldered on top of the square tubing. It will be
appreciated by those skilled in the art that the prior art
assembly 275 requires a substantial solder joint S1 to
secure the elements which results in a high profile boss.
Moreover, installation of the boss on the band requires
addition time and costs.
[0042] An improved pivotal mounting boss is illustrated
in FIG. 13 and shown in application in FIGS. 1, 1C and
2 is indicated generally by reference numeral 300. Mount-
ing boss 300 includes a base casing 302 and a threaded
screw 304. Base casing 302 includes a generally cylin-
drical base segment 304 and a concentric cylindrical
body segment 306. Base segment 305 has an opening
308 formed therein. In the illustrated embodiment open-
ing 308 is rectangular and is designed to accommodate
a conventional arch wire W. See Fig. 14. The base seg-
ment can be position on the orthodontic band 276 and
soldered in place with solder S2. It will be appreciated
that the opening 308 can be positioned at a predeter-
mined angle as desired by the orthodontist for root an-
gulation. It will be appreciated that less solder S2 is re-
quired to attach boss 300 to the orthodontic band result-
ing in less bulk and a lower profile arrangement than that
shown in FIG. 12.
[0043] The body segment 306 includes an internally
threaded bore 310 for the threaded engagement of screw
304 The screw 304 is inserted through the eyelet of the
orthodontic device described above and tightened, leav-
ing enough clearance so that the eyelet can rotate or
pivot about the screw.
[0044] In view of the above, it will be seen that the
several objects and advantages of the present invention
have been achieved and other advantageous results
have been obtained. As various changes could be made
in the above constructions without departing from the
scope of the appended claims, it is intended that all matter
contained in the above description or shown in the ac-
companying drawings shall be interpreted as illustrative
and not in a limiting sense.

Claims

1. An orthodontic appliance for expanding and length-
ening the mandibular and maxillary arch of a human
patient, the appliance comprising:

a mandibular arch expander (3) having a pair of
forward orthodontic bands (13),

a pair of rear orthodontic bands (41), a first man-
dibular expansion assembly to expand said
mandibular arch expander (3), and a second
mandibular expansion assembly to lengthen
said mandibular arch expander (3);
a maxillary arch expander (5) including a pair of
forward orthodontic bands (71), a pair of rear
orthodontic bands (77), and a maxillary expan-
sion assembly to expand said maxillary arch ex-
pander (5); characterized in that it comprises
a telescoping assembly (7) extending between
and connecting said mandibular and maxillary
arch expanders (3,5), said telescoping assem-
bly (7) including a pair of adjustable connector
assemblies, said connector assembly each
comprising an expandable tube assembly and
a rod (105) which extends through said expand-
able tube assembly, said expandable tube as-
sembly having a mount (117) at a first end there-
of adapted to connect said tube assembly to a
pivotal mounting boss assembly (300) on said
rear orthodontic band (77) of said maxillary arch
expander (5), said rod (105) having a mount
(141) adjacent a second end of said expandable
tube assembly adapted to be connected to a piv-
otal mounting boss assembly (300) on said front
orthodontic bands (13) of said mandibular arch
expander (3);
said tube assembly includes a hollow posterior
tube (101) and an anterior tube (103) which are
telescopically connected, said posterior tube
(101) includes a hollow body having an exter-
nally threaded back end and said anterior tube
(103) includes a hollow body defining a bore,
said anterior tube (103) internally threaded at a
front end of said tube, said anterior tube (103)
bore being sized to accept said posterior tube
(101), said posterior and anterior tubes (101,
103) being threadily connected together; and
each of said pivotal mounting boss assemblies
(300) including a base casing (302) for attach-
ment to an orthodontic band, said base casing
including a base segment (304) and a body seg-
ment (306), said body segment (304) having a
threaded bore (310) formed therein and a screw
(85) insertable through said mount and threadily
engaged within said threaded bore (310).

2. The orthodontic appliance of claim 1, wherein said
first end of said telescoping assembly (7) is opera-
tively connected to said front band (13) of said man-
dibular arch expander (13) and said second end of
the telescoping assembly (17) is operatively con-
nected to said rear band (77) of said maxillary arch
expander (5).

3. The orthodontic appliance of claim 1, wherein the
tube assembly of said telescoping assembly (7) in-
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cludes a hollow posterior tube (101) and an anterior
tube (103) which are adjustably connectable togeth-
er, and said rod (105) extending at least partially
through said anterior tube (103); said posterior tube
having a mount (117) at a front end thereof adapted
to connect said posterior tube (101) to one of the
maxillary and mandibular arch expanders (3, 5); said
rod (105) having a mount (141) at an end thereof
adapted to connect said rod (105) to the other of said
maxillary and mandibular arch expanders (3, 5).

4. The orthodontic appliance of claim 3, wherein said
posterior tube mount (171) is adapted to be connect-
ed to said maxillary arch expander (5) and said rod
mount (141) is adapted to be connected to said man-
dibular arch expander.

5. The orthodontic appliance of claim 3, wherein said
posterior tube mount (171) and rod mount (141) both
include eyelets having holes therethrough; said
mandibular and maxillary arch expanders including
bosses on said respective orthodontic bands, said
bosses being adapted to accept a fastener which
mounts said eyelets to said bosses.

6. The orthodontic appliance of claim 5, wherein said
fastener is a screw (85).

7. The orthodontic appliance of claim 3, wherein said
anterior tube (105) includes holes (135) adapted to
receive a tool to facilitate adjustment of the position
of the posterior tube (101) relative to the anterior
tube (103) to alter the overall length of the tube as-
sembly (7).

8. The orthodontic appliance of claim 7, wherein said
posterior tube (103) includes indicators (121) to in-
form a practitioner as to the length of the tube as-
sembly (7).

9. An extendable connector for connecting a mandib-
ular arch expander (3) to a maxillary arch expander
(5), said connector having a first end and second
end, said first end adapted to be connected to said
mandibular arch expander (3) and said second end
adapted to be connected to said maxillary arch ex-
pander (5), said extendable connector including a
tube assembly (7) and rod (105) slidably received in
the tube assembly (7), said extendable connector
being adjustable to lengthen the extendable connec-
tor in vivo in a patient’s mouth, characterized in that
said connector tube assembly (7) includes a hollow
posterior tube (101) and an anterior tube (103) which
are adjustably connectable together, and said rod
(105) extends through said hollow posterior tube
(101) and a connected anterior tube (103), said pos-
terior tube (101) having a mount (117) at a front end
thereof adapted to connect said rod (105) to the other

of said maxillary and mandibular arch expanders (3,
5), said posterior tube (101) includes a hollow body
having an externally threaded back end, and said
anterior tube (103) includes a hollow body defining
a bore, said anterior tube being internally threaded
at a front end of said tube (103), said anterior tube
bore being sized to accept said posterior tube (101),
said posterior and anterior tubes (101, 103) being
threadily connected together, said rod (105) having
a mount (141) at an end thereof adapted to connect
said rod the other of said maxillary and mandibular
arch expanders (3, 5), and said posterior tube mount
(117) and said rod mount (141) both include eyelets
having holes through which fasteners can extend.

10. The orthodontic appliance of claim 9, wherein said
anterior tube (103) includes holes adapted to receive
a tool to facilitate adjustment of the position of the
posterior tube (101) relative to the anterior tube (103)
to alter the overall length of the tube assembly (7).

11. The extendible connector of claim 10, wherein said
posterior tube (101) includes indicators (121) to in-
form a practitioner as to the length of the tube as-
sembly.

Patentansprüche

1. Orthodontische Einrichtung zum Spreizen und
Strecken des Mandibular- und Maxilarbogens eines
menschlichen Patienten, umfassend einen Mandi-
bularbogen-Expander (3) mit einem Paar orthodon-
tischen Vorwärtsbändern (13), einem Paar ortho-
dontischen Rückwärtsbändern (41), einer ersten
mandibularen Spreizanordnung zum Spreizen des
mandibularen Bogenexpanders (3) und einer zwei-
ten mandibularen Dehnanordnung zum Strecken
des mandibularen Bogenexpanders (3); ferner um-
fassend einen Oberkiefer-Bogenexpander (5) mit ei-
nem Paar orthodontischen Vorwärtsbändern (71)
und einem Paar orthodontischen Rückwärtsbändern
(77), sowie eine Oberkiefer-Spreizanordnung zum
Spreizen des Oberkiefer-Bogenexpanders (5), da-
durch gekennzeichnet, daß die Einrichtung eine
Teleskopanordnung (7) aufweist, die sich zwischen
dem mandibularen Bogenexpander (3) und dem
Oberkiefer-Bogenexpander (5) erstreckt und diese
verbindet, wobei die Teleskopanordnung (7) ein
Paar einstellbare Verbinderanordnungen aufweist,
und diese Verbinderanordnung mit einer ausdehn-
baren Rohranordnung und einem Stab (105) verse-
hen ist, der sich durch die ausdehnbare Rohranord-
nung erstreckt, welche an einem ersten Ende ein
Lager (117) aufweist, das in der Lage ist, die Rohr-
anordnung mit einer schwenkbaren Befestigungs-
naben-Anordnung (300) auf dem hinteren orthodon-
tischen Band (77) des Oberkiefer-Bogenexpanders
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(5) zu verbinden, wobei der Stab (105) neben einem
zweiten Ende der ausdehnbaren Rohranordnung ein
Lager (141) aufweist, das mit einer schwenkbaren
Befestigungsnaben-Anordnung (300) auf den vor-
deren orthodontischen Bändern (13) des mandibu-
laren Bogenexpanders (3) verbunden werden kann;
daß des weiteren die Rohranordnung ein hohles hin-
teres Rohr (101) und ein vorderes Rohr (103) auf-
weist, die teleskopartig verbunden sind, wobei das
hintere Rohr (101) einen hohlen Körper bildet, des-
sen rückwärtiges Ende mit einem Außengewinde
versehen ist, und das vordere Rohr (103) einen hoh-
len Körper bildet, welcher eine Bohrung umschließt,
wobei das vordere Rohr (103) an einem vorderen
Rohrende mit einem Innengewinde versehen ist und
die Bohrung des vorderen Rohres (103) so bemes-
sen ist, daß sie das hintere Rohr (101) aufnimmt und
wobei das hintere Rohr und das vordere Rohr (101,
103) miteinander verschraubt sind; und daß
schließlich jede der schwenkbaren Befestigungsna-
ben-Anordnungen (300) ein Grundkörpergehäuse
(302) zur Anbringung eines orthodontischen Bandes
aufweist, das besagte Grundkörpergehäuse mit ei-
nem Grundkörpersegment (304 und einem Körper-
segment (306) versehen ist und das Körpersegment
(306) eine Gewindebohrung (310) aufweist, die in
ihm ausgebildet ist, sowie eine Schraube (85) durch
das Lager steckbar und mit der Gewindebohrung
(310) durch Verschraubung in Eingriff bringbar ist.

2. Orthodontische Einrichtung nach Anspruch 1, da-
durch gekennzeichnet, daß das erste Ende der
Teleskop-Anordnung (7) operativ mit dem vordersei-
tigen Band (13) des Mandibular-Bogenexpanders
(13) verbunden ist, und daß das zweite Ende der
Teleskop-Anordnung (17) operativ mit dem hinteren
Band (77) des Oberkiefer-Bogenexpanders (5) ver-
bunden ist.

3. Orthodontische Einrichtung nach Anspruch 1, da-
durch gekennzeichnet, daß die Rohranordnung
der Teleskop-Anordnung (7) ein hohles hinteres
Rohr (101) und ein vorderes Rohr (103) aufweist,
die einstellbar miteinander verbindbar sind, und daß
der Stab (105) sich wenigstens teilweise durch das
vordere Rohr (103) erstreckt; daß das hintere Rohr
(101) an seinem vorderen Ende ein Lager (117) auf-
weist, das in der Lage ist, das hintere Rohr (101) mit
dem Oberkiefer-Bogenexpander (5) oder dem Man-
dibular-Bogenexpander (3) zu verbinden; und daß
der Stab (105), der an seinem einen Ende ein Lager
(141) aufweist, mit dem anderen Expander der bei-
den Expander (3, 5) nämlich dem Oberkiefer-Bogen-
expander (5) und dem Mandibular-Bogenexpander
(3), verbindbar ist.

4. Orthodontische Einrichtung nach Anspruch 3, da-
durch gekennzeichnet, daß das hintere Rohrlager

(171) mit dem Oberkiefer-Bogenexpander (5) ver-
bindbar ist, und daß das Stablager (141) mit dem
mandibularen Bogenexpander verbindbar ist.

5. Orthodontische Einrichtung nach Anspruch 3, da-
durch gekennzeichnet, daß das hintere Rohrlager
(171) und das Stablager (141) beide Augen mit
Durchgangslöchern aufweisen; und daß der mandi-
bulare Bogenexpander und der Oberkiefer-Bogen-
expander mit Naben auf den entsprechenden ortho-
dontischen Bändern versehen sind, die in der Lage
sind, ein Befestigungselement aufzunehmen, wel-
ches die Augen auf den Naben abstützt.

6. Orthodontische Einrichtung nach Anspruch 5, da-
durch gekennzeichnet, daß das Befestigungsele-
ment eine Schraube (85) ist.

7. Orthodontische Einrichtung nach Anspruch 3, da-
durch gekennzeichnet, daß das vordere Rohr
(105) Löcher (135) aufweist, die ein Werkzeug auf-
nehmen können, um die Justierung der Lage des
hinteren Rohres (101) in Bezug auf das vordere Rohr
(103) zu erleichtern, um dadurch die Gesamtlänge
der Rohranordnung (7) zu ändern.

8. Orthodontische Einrichtung nach Anspruch 7, da-
durch gekennzeichnet, daß das hintere Rohr (103)
Indikatoren (121) aufweist, um eine Betriebsperson
über die Länge der Rohranordnung (7) zu unterrich-
ten.

9. Verlängerbarer Verbinder zum Verbinden eines
mandibularen Bogenexpanders (3) mit einem Ober-
kiefer-Bogenexpander (5), wobei der Verbinder ein
erstes Ende und ein zweites Ende aufweist und das
erste Ende mit dem mandibularen Bogenexpander
(3) verbunden werden kann, während das zweite En-
de mit dem Oberkiefer-Bogenexpander (5) verbun-
den werden kann, wobei des weiteren der verlän-
gerbare Verbinder eine Rohranordnung (7) und ei-
nen Stab (105) aufweist, der verschiebbar von der
Rohranordnung (7) aufgenommen wird, so daß die
Länge des verlängerbaren Verbinders im Mund ei-
nes wachen Patienten einstellbar ist, dadurch ge-
kennzeichnet, daß die Verbinderrohr-Anordnung
(7) ein hohles hinteres Rohr (101) und ein vorderes
Rohr (103) aufweist, die einstellbar miteinander ver-
bunden sind, und daß sich der Stab (105) durch das
hohle hintere Rohr (101) erstreckt und mit einem vor-
deren Rohr (103) verbunden ist, wobei das hintere
Rohr (101) an seinem vorderen Ende ein Lager (117)
aufweist, das in der Lage ist, den Stab (105) mit dem
anderen der beiden Expander (3, 5), also dem Ober-
kiefer-Bogenexpander und dem mandibularen Bo-
genexpander, zu verbinden, wobei des weiteren das
hintere Rohr (101) einen hohlen Körper bildet, der
mit einem Außengewinde am hinteren Ende verse-
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hen ist, während das vordere Rohr (103) einen hoh-
len Körper mit einer Bohrung bildet und das vordere
Rohr mit einem vorderen Ende des Rohres (103)
verschraubt ist, wobei darüber hinaus die vordere
Rohrbohrung größenmäßig so ausgebildet ist, daß
sie das hintere Rohr (101) aufnehmen kann und das
hintere Rohr sowie das vordere Rohr (101, 103)
durch Verschraubung miteinander verbunden sind,
wobei schließlich der Stab (105) an seinem einen
Ende mit einem Lager (141) versehen ist, das in der
Lage ist, den Stab mit dem anderen der beiden Ex-
pander (3, 5), nämlich dem Oberkiefer-Bogenexpan-
der und dem Mandibular-Bogenexpander, zu verbin-
den, und sowohl das vordere Rohrlager (117) als
auch das Stablager (141) beide Augen mit Löchern
aufweisen, durch die sich die Befestigungselemente
erstrecken können.

10. Orthodontische Einrichtung nach Anspruch 9, da-
durch gekennzeichnet, daß das vordere Rohr
(103) Löcher aufweist, die ein Werkzeug aufnehmen
können, um die Einstellung der Lage des hinteren
Rohres (101) in Bezug auf das vordere Rohr (103)
zu erleichtern, um dadurch die Gesamtlänge der
Rohranordnung (7) zu ändern.

11. Verlängerbarer Verbinder nach Anspruch 10, da-
durch gekennzeichnet, daß das hintere Rohr (101)
Indikatoren (121) aufweist, um eine Betriebsperson
über die Länge der Rohranordnung zu informieren.

Revendications

1. Appareil orthodontique pour écarter et allonger l’ar-
cade dentaire supérieure et l’arcade dentaire infé-
rieure d’un patient humain, l’appareil comprenant :

un écarteur d’arcade supérieur (3) ayant une
paire de bandes orthodontiques antérieures
(13),
une paire de bandes orthodontiques postérieu-
res (41), un premier assemblage écarteur supé-
rieur pour écarter ledit écarteur d’arcade supé-
rieur (3), et un second assemblage écarteur su-
périeur pour allonger ledit écarteur d’arcade su-
périeur (3) ;
un écarteur d’arcade inférieur (5) incluant une
paire de bandes orthodontiques antérieures
(71), une paire de bandes orthodontiques pos-
térieures (77), et un assemblage écarteur infé-
rieur pour écarter ledit écarteur d’arcade infé-
rieur (5),
caractérisé en ce qu’il comprend
un ensemble télescopique (7) s’étendant entre
et connectant ledit écarteur d’arcade supérieur
et ledit écarteur d’arcade inférieur (3, 5), ledit
ensemble télescopique (7) incluant une paire

d’ensembles de connecteur ajustables, lesdits
ensembles de connecteur comprenant chacun
un ensemble à tube capable d’être écarté et une
tige (105) qui s’étend à travers ledit ensemble à
tube capable d’être écarté, ledit ensemble à tube
capable d’être écarté comprenant une monture
(117) à sa première extrémité, adaptée à con-
necter ledit ensemble à tube à un ensemble for-
mant bossage de montage pivotant (300) sur
ladite bande orthodontique postérieure (77) de
ladite arcade inférieure (5), ladite tige (105)
ayant une monture (141) adjacente à une se-
conde extrémité dudit ensemble à tube capable
d’être écarté, adaptée à être connectée à un en-
semble formant bossage de montage pivotant
(300) sur lesdites bandes orthodontiques anté-
rieures (13) dudit écarteur d’arcade supérieur
(3) ;
ledit ensemble à tube inclut un tube postérieur
creux (101) et un tube antérieur (103) qui sont
connectés de manière télescopique, ledit tube
postérieur (101) inclut un corps creux ayant une
extrémité arrière filetée, et ledit tube antérieur
(103) inclut un corps creux définissant un per-
çage, ledit tube antérieur (103) étant taraudé à
une extrémité avant dudit tube, ledit perçage du-
dit tube antérieur (103) ayant une taille propre
à recevoir ledit tube postérieur (101), ledit tube
postérieur et ledit tube antérieur (101, 103) étant
connectés par vissage l’un avec l’autre ; et
chacun desdits ensembles formant bossages
de montage pivotants (300) inclut un boîtier de
base (302) pour être attaché à une bande ortho-
dontique, ledit boîtier de base incluant un seg-
ment de base (304) et un segment de corps
(306), ledit segment de corps (304) ayant un per-
çage taraudé (310) formé à l’intérieur et une vis
(85) à insérer à travers ladite monture et enga-
gée par vissage dans ledit perçage taraudé
(310).

2. Appareil orthodontique selon la revendication 1,
dans lequel ladite première extrémité dudit ensem-
ble télescopique (7) est fonctionnellement connec-
tée à ladite bande avant (13) dudit écarteur d’arcade
supérieur (13) et ladite seconde extrémité de l’en-
semble télescopique (7) est fonctionnellement con-
nectée à ladite bande arrière (77) dudit écarteur d’ar-
cade inférieur (5).

3. Appareil orthodontique selon la revendication 1,
dans lequel ledit ensemble à tube dudit ensemble
télescopique (7) inclut un tube postérieur creux (101)
et un tube antérieur (103) qui peuvent être connectés
ensemble de manière ajustable, et ladite tige (105)
s’étend au moins partiellement à travers ledit tube
antérieur (103) ; ledit tube postérieur ayant une mon-
ture (117) à son extrémité avant, adaptée à connec-
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ter ledit tube postérieur (101) à un écarteur parmi
l’écarteur d’arcade inférieur et l’écarteur d’arcade
supérieur (3, 5) ; ladite tige (105) ayant une monture
(141) à l’une de ses extrémités, adaptée à connecter
ladite tige (105) à l’autre écarteur parmi l’écarteur
d’arcade inférieur et l’écarteur d’arcade supérieur (3,
5).

4. Appareil orthodontique selon la revendication 3,
dans lequel ladite monture de tube postérieur (117)
est adaptée à être connectée audit écarteur d’arcade
inférieur (5), et ladite monture (141) de la tige est
adaptée à être connectée audit écarteur d’arcade
supérieur.

5. Appareil orthodontique selon la revendication 3,
dans lequel ladite monture (117) du tube postérieur
et ladite monture (141) de la tige incluent toutes les
deux des oeillets traversés par des trous ; ledit écar-
teur d’arcade supérieur et ledit écarteur d’arcade in-
férieur incluant des bossages sur lesdites bandes
orthodontiques respectives, lesdits bossages étant
adaptés à recevoir un moyen de fixation qui monte
lesdits oeillets sur lesdits bossages.

6. Appareil orthodontique selon la revendication 5,
dans lequel ledit moyen de fixation est une vis (85).

7. Appareil orthodontique selon la revendication 3,
dans lequel ledit tube antérieur (105) inclut des trous
(135) adaptés à recevoir un outil pour faciliter l’ajus-
tement de la position du tube postérieur (101) par
rapport au tube antérieur (103) pour modifier la lon-
gueur globale de l’ensemble à tube (7).

8. Appareil orthodontique selon la revendication 7,
dans lequel ledit tube postérieur (103) inclut des in-
dicateurs (121) pour informer un praticien quant à la
longueur de l’ensemble à tube (7).

9. Connecteur à extension destiné à connecter un écar-
teur d’arcade supérieur (3) à un écarteur d’arcade
inférieur (5), ledit connecteur ayant une première ex-
trémité et une seconde extrémité, ladite première
extrémité étant adaptée à être connectée audit écar-
teur d’arcade supérieur (3) et ladite seconde extré-
mité étant adaptée à être connectée audit écarteur
d’arcade inférieur (5), ledit connecteur à extension
incluant un ensemble à tube (7) et une tige (105)
reçue en coulissement dans ledit ensemble à tube
(7), ledit connecteur à extension étant ajustable pour
allonger le connecteur à extension in vivo dans la
bouche d’un patient, caractérisé en ce que
ledit ensemble à tube de connecteur (7) inclut un
tube postérieur creux (101) et un tube antérieur (103)
qui peuvent être connectés ensemble de manière
ajustable, et ladite tige (105) s’étend à travers ledit
tube postérieur creux (101) et un tube antérieur con-

necté (103), ledit tube postérieur (101) ayant une
monture (117) à son extrémité avant, adaptée à con-
necter ladite tige (105) à l’autre écarteur parmi ledit
écarteur d’arcade inférieur et ledit écarteur d’arcade
supérieur (3, 5), ledit tube postérieur (101) inclut un
corps creux ayant une extrémité arrière filetée, et
ledit tube antérieur (103) inclut un corps creux défi-
nissant un perçage, ledit tube antérieur étant taraudé
à une extrémité avant dudit tube (103), ledit perçage
du tube antérieur ayant une taille propre à recevoir
ledit tube postérieur (101), ledit tube postérieur et
ledit tube antérieur (101, 103) étant connectés en-
semble par vissage, ladite tige (105) ayant une mon-
ture (141) à l’une de ses extrémités, adaptée à con-
necter ladite tige à l’autre écarteur parmi ledit écar-
teur d’arcade inférieur et ledit écarteur d’arcade su-
périeur (3, 5), et ladite monture (117) du tube pos-
térieur et ladite monture (141) de la tige incluent tou-
tes les deux des oeillets ayant des trous à travers
lesquels des moyens de fixation peuvent s’étendre.

10. Connecteur à extension selon la revendication 9,
dans lequel ledit tube antérieur (103) inclut des trous
adaptés à recevoir un outil pour faciliter l’ajustement
de la position du tube postérieur (101) par rapport
au tube antérieur (103) pour modifier la longueur glo-
bale de l’ensemble à tube (7).

11. Connecteur à extension selon la revendication 10,
dans lequel le tube postérieur (101) inclut des indi-
cateurs (121) pour informer un praticien quant à la
longueur de l’ensemble à tube.
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